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autoimmune disorders using DNA vaccine 

If-antiuen. In particular, the invention methods utilize 
r enctding at. least a portion I an aut~reaotlve epitope 
uf:cn admi n LS tratiun to a suhjec*", a-Tts to modal nte the immune system 
V amLol i : ratma ::jniiti ens assocd. witn an aut o reaot i ve antigen. The 
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or 



L i\ a 
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vector enc'oding a r^l-^l. losprnse r'^.H-ifier (e.g., a rytOKine, uhe 
interferon, interleukin) for the effective induction of reguiat^'iy 
cytokines to iown- re gulate the immune system of a mammal having an 
autoimmune ctnditic-n. The invention is exemplified by the treatment 
f.reventicn of insulin dependent diabetes in a murine model using 
F:I P-LCNrv'-NE' : transgenic mouse line that expresses l-_,'mph o cytic 
chiromeningit IS virus nucl eop rotei n under ccntrol of the rat insulin 
promoter. The exempdary autc reactive epdtope used is from insulin .beta, 
chain. RIP-NP trans jeni= mice are treated v;ith pCI^/-NP with pCNr/-ins-B 
and LCNTY-spe r. i f ic CTL restcnses are evaluated. The studies compare the 
prepress ion :f dial^etes in inimunized ana non-imimuni ze d mice and show that 
the tran 



fer _:f spl^ 
ana tne self-reacti' 
reduced . 
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Vniv 2tuthern Califcrnia; Vn 974^144 A 1997 CAPl 
Von Herrath, M; JOURNAL OF ir^D^IUNO^LOGY 1 9 98 , 
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V::i-.'er £ 1 1 y cr Cklahcrr.a Health Srienzes Center, c^f Stantcn 
L. Ycang Bcalevard, rsr. 4 15, Cri^ahcr.a City, ZY., i 1 " 4 VSA 

SCUFCE: Jcurnal cf Neu r c inMT.unc 1 c gy , August 1, 2 T A' \'cl. 1-5, . 
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A5 In the present study, we e:rx-loyed a plasir.id ri:A en team j rriurine inter fercn 
■.I FN: -beta to assess its antiviral efficacy in an m vitri 
t rans f ecticn-inf ecti 3n assay and in an ocular HSV-1 infe::tiDn mcdel cf 
rriice. In the in vitro assay, transfeztion cf mouse fibrcblasts with the 
lEN-beta transgene resulted in a 17-fcld :^r greater reduction in the viral 
iDad of HSV-1 at a multiplicity of infection (MC'I) cf 1 ctmpared tc that 
cf those rr.ice treated with the plasmid control. RT-E'CR analysis of 
representativ^e immeaiate early (ICP27}, early ,th^Tr.iaine kinase, TK' and 
late (VE'16; viral genes found n: changes in the level of expressicn 
cciTiparing the IFN-beta transgene- to the vect o r- 1 rea t ed c:'ntrol grcup, 
suggesting that the IF::-beta transgene may act at the po s t- 1 ran s cript ional 
level of viral replication. In the ocular HSV-1 infection m^del, tcpical 
a^^^plication or ^ne plasiuj.d I1,'A encoding murine IFN-keta onto mouse cornea 
enhanced cumulative survival and significantly induced the vir^ ^ icad ol 
HSV-1 in the eyes and trigeminal gangl^d .f rr.i cc at both day 3 and 6 
post-infection compared wxth mice treated with the plasmid vector control 
cr normal saline. Neutralizing antibody t: IFN-beta blocked the prctectxvt: 
effect elicited by the IFN-beta transgene. Unlike the in /itrc experim.ent, 
viral gene expressicn was reduced in the trigem.inal ganglion of mice 
p re-treated 24 n with the IFN-beta transgene day 3 (ICP27 and VE16) and 
day 6 (, ICP27, TK, E'NA pcl;^Tnerase , and VPlc) p cs t- infect i on m ccmparison 
to miice treated with the plasmid vector ccntrol as determined by 
s emi - qu a n t i t a t i ve FT - P C R . 
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Although many aut : inruTiune discrders do net have a strong genetic t^asio, 
their treatment may nevertheless be improved i: y gene 
therapies. Most strategies seek tc transfer renes en reding 
imjT.unomodul at :^ r y rrrducts that will alter hi'St immune resfionses in a 
kenefirial manner. Vsed in this fashiin, genes serve as biological 
delivery vehicles f:r t:.e prc^ ducts they encjde. By this means gene 
therapy ever comes crstaoles to the targeted deli'/ery of priteins 
and PlIA, ^.nH imprc\'es their effiracy while tiri'Viding a longer duration of 
effect, and, potentially , ui eater oaf:ty. A.z'.o:: ^ ■- n a ] genet ^Dtrategico 
include I'IJA .elimination and the ^.hl^ti-n of seler.ted tissues and cell 
populatiC'ns There is ctnsiderab'le evidence from animal studies that 
gene therapies v;c r k : exampdes include the treatment of 
experimental models ot rheumatoid artiiritis, multiple 
sclerosis / di abet es , and lup'iis . Pre-clinizal sutress in treating 
on] mal m.odel > o f i r.euma t oid arthritis has led to the first olinical trial 
cf gene therapy fcr an autc^ immune disease. In tnis 

Phase I study, a cC'NA encoding the mterl eukin- 1 reoeptor antagonist was 
transferred tc the knuckle j^tints of patient = with advanced rheumatoid 
arthritis. Twc' additional clinic-.al trials are in progress. It is likely 
that gene therapy will p'rovidc effective n^-w 
treatments for a wide ranoe f autoimjTLune disorders. 
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Gene therapy in e xp' e r i men t a 1 a u t o i mmun e 
encep'halomyel i tis . 

Mathisen, Peter M. (1); Tuohy, Vincent K. 
(1) Iiepartment of Immunology, KBS'J, Cleveland Clinic 
Ecundati:n, :-^00 Eu cl i d Avenue , Cleveland, OH, 44 195 USA 
rcurnal : f Cl inical Immuno l ogy , ( 3eptemLb)e r , 2000) Vol . 20, 
No. ^ , pp . : 2 7 ~ 3 2 3 . print. 
I 3 ::' 1^- : G 2 7 1 -- ? 1 4 2 . 
Art i 0 le 
Eml ish 
English 

Gene therapy t rau 1 1 1 or a 1 1 o been ao:ooiated with 

"gene replacement," where exogenous reocnibinant I^MA is introduced ex vivo 
into somatic cells that are then introduoed back into the patient as a wa 
to coiLC'^^t an mhorioed gen-*- i defect. However, several novel 
gene therapy stratooies for treai lug a^toirr^mune diseas-^s 

recently have emie r g e d . Strategies i n v o 1 vi n g the ■ j s e of s e ve r a 1 t yp e s of 
PNA VA-zrxr\es, the application of variO-.s viral vectors, and the use of 
diverse cell u 1 a r ve c t c r s h a o'e s h o wn p r om.i s e in inhibiting 

autoirrLmun--i[-i-'di.Tte:l mflammition and repair mo tissue damaged as a result 
of a u t 0 1 mmu n a t r a k , I n t h e ou r r e pi t re vi e w , v;e x ama n e and discuss the 

^ ---^f^rgmo gene therapy 
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AB The peripheral deli\'ery ot a rugs m paments aiiecL'^d '^'^litj.al nervGus 
system ( CInIS ) - con f i ned diseases is the rap^euti call y ineffective due to the 
presence of the k'lcod-brain barrier which forms an inaccessible wall to 
the majority of CNS targeting molecules. When molecules with an 
anti- inflammatory profile have been systemically administered to patients 
affected by a chronic inflammatory demyelinating disease of the CNS, such 
as multiple sclerosis (MS), results have been 

di sap'pointing . A successful therapeutic approach in MS should therefore 
consider the delivery of ant i - in f 1 ammat o ry molecules direotly into the CNS 
in C'rder to inhibit blood-horne CNS-confined mononuclear oells which act 
as ultim^ate effector cells directly destro\'ing oligodendrocytes and/cr 
releasing miyel inc tcxi ^o suL stances. Biological and physical vectors 
engineered with heterologous genes coding for immun imiodulat c^ry cytokines 
with an anti - inf 1 amLn\at or y pre file miight rep^resent tne ap^p rop^riate toil to 
aeliver therapoutir gene^ into- the CNS of t^atients wi^.h MS. So far, 
cytokine gene therapy has ne\'er been at temp: ted in MS, 

but enco'uragmg results have been obtained in the animial miodel of MS, 
c xp e r i m.e n t a 1 a u t o i mm.u n e e n c efi h a 1 o^m// e 1 i i s ' FAE i , using \'i r a 1 ve c t o r s or 
I. la=mid= engineered with cytckme genes and then inie::ted s y s ^ t^^n-, i -a 1 i y , 
cither m the hi cod stream, or circulating eno^pha 1 i t ogenic T cells, or 
into the CN'S. Here, we critically discuss the various attemipts miade m E.hE 
using gene therapy pro to- ro Is based on the delivery of 

immunomodulatory cyt.okme genes. Special emphasis is put on the use of 
no n- repl 1 cat 1 ve herpes simplex typ:e"l ■ HSV -der i ved veotcrs engineered 
V7i**:h th^^ gene of ^he immun omodu 1 a t o r c*,'tor:ine inte r 1 euKin 'IL -4. 



